
Structure & Dynamics of the 
ImageTaskGang Application

Douglas C. Schmidt
  d.schmidt@vanderbilt.edu

www.dre.vanderbilt.edu/~schmidt 

Institute for Software 
Integrated Systems 

Vanderbilt University 
Nashville, Tennessee, USA

mailto:d.schmidt@vanderbilt.edu


2

Learning Objectives in this Part of the Lesson
• Understand the structure & dynamics of the ImageTaskGang applications

See github.com/douglascraigschmidt/LiveLessons/tree/master/ImageTaskGang 

https://github.com/douglascraigschmidt/LiveLessons/tree/master/ImageTaskGang
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The Structure of the 
ImageTaskGang Application
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The Structure of the ImageTaskGang Application
• UML class diagram for key components in the ImageTaskGang application

These classes implement the 
application’s concurrency engine
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The Structure of the ImageTaskGang Application
• UML class diagram for key components in the ImageTaskGang application

Defines a framework for spawning & running a “gang” of 
tasks that concurrently process input from a generic list 
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The Structure of the ImageTaskGang Application
• UML class diagram for key components in the ImageTaskGang application

This class customizes the TaskGang framework for image processing
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The Structure of the ImageTaskGang Application
• UML class diagram for key components in the ImageTaskGang application

This concurrent Java class can be used to implement the Proactor pattern
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The Structure of the ImageTaskGang Application
• UML class diagram for key components in the ImageTaskGang application

This class stores meta-data about an image & enables image processing 
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The Structure of the ImageTaskGang Application
• UML class diagram for key components in the ImageTaskGang application

These classes implement image filters via the Decorator pattern
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The Dynamics of the 
ImageTaskGang Application
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ImageTaskGang

Thread

• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang

Thread

• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application

Shows the steps used by the ImageTaskGang application to 
download, process, store, & display images from web servers
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ImageTaskGang
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• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang
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• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang

Thread
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• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang

Thread

1.run()

ExecutorCompletionService

• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang
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• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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A worker thread’s run() hook method calls ImageTaskGang processInput(), 

which concurrently downloads each image & applies a list of filters to it
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• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang

Thread

ExecutorCompletionService

• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang

Thread

ExecutorCompletionService

• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang
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• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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ImageTaskGang

• Object interaction diagram for the ImageTaskGang application
The Dynamics of the ImageTaskGang Application
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End of Structure & 
Dynamics of the Image 
TaskGang Application


